The crystal structure coordinates of the NsHNOX complex with cinaciguat was retrieved from the PDB with accession code: 3L6J (8). Residues 1 to 182 from the chain A were used as template for the modeling of hHNOX domain residues 1 to 184 (UniProt assessing code: Q02153) according to the sequence alignment ( Fig. S1 ). The program Modeller v9.10 (2) was used to produce 50 models of hHNOX and the lowest target function model was selected. Its quality was assessed using the Structural Analysis and Verification Server (http://nihserver.mbi.ucla.edu/SAVES_3/), which revealed a well-defined model ( Figure S2A ). Next, hHNOX coordinates were superimposed with the template structure of NsHNOX using the MultiSeq extension of VMD v1.9.1 (6), so as to prepare the hHNOX complex with cinaciguat at its crystallographic position. Subsequently, the hHNOX complex was subjected to energy minimization using the AMBER v12 suite of programs (1). Force-field parameters for the ligand were prepared using the antechamber module and the AM1-BCC atomic charges (7). Hydrogen atoms were added and the parm99SB (4) force field parameters were applied to the protein atoms using the XLEaP module of AMBER. Acidic and basic residues were modeled in their ionized state, whereas all histidines were set to their neutral state. A three-step energy minimization procedure was performed in implicit solvent using the default (igb=1) pairwise generalized Born model (10). First, only the hydrogen atoms were relaxed by using positional restraints of 50 Kcal mol -1 Å -2 on protein and ligand heavy atoms. Then, the protein side-chains were relaxed while keeping the ligand fixed, and finally unrestraint energy minimization was performed with 500 steps, followed by 5,000 steps of the steepest descent and the conjugate gradient methods, respectively. The energy-minimized model of hHNOX-cinaciguat complex exhibits a significant quality factor ( Figure S2B ), and was used in its apo-form for docking of cinaciguat and gemfibrozil.
The initial 3D coordinates of gemfibrozil were obtained from SMILES representations using the program OMEGA v2.3 (3) . The protein and the ligand structures were assigned the unitedatom approximation and Gasteiger charges using AutoDockTools v1.5.4. The search space was defined at the center of the heme-binding cavity as a grid box of 25 Å in each dimension (66 points × 0.38 Å spacing). One hundred docking rounds were performed with AutoDock v.4.2.3 (5) , employing the Lamarckian genetic algorithm with the default parameters (9) . The maximum number of energy evaluations was set to 10×10 6 and the resulting conformations were clustered within a 2-Å cutoff. The results were visually examined using VMD v1.9, which was used for rendering of the figures too. All calculations were carried out using an Intel Xeon workstation running Linux with an x86_64 kernel version 2.6.32.
Supplemental RESULTS: Molecular Docking Results
With the aim to assess the docking procedure employed, the crystallographic structure of cinaciguat was docked into the heme-binding cavity of the hHNOX model. Although 12 distinct multi-member conformational clusters were found, the top-five of which are shown in Table S2 , AutoDock successfully identified the correct pose of cinaciguat within the top-ranked and the most populated solution. In particular, the lowest energy pose has an atomic root-mean-square deviation of only 1.34 Å from the crystallographic structure, and an estimated free energy of binding ΔG = -15.4 Kcal mol -1 .
Docking of gemfibrozil revealed 5 conformational clusters within the 2-Å limit (Table S3 ). The top-ranked cluster is the highest-populated one comprising 61 out of 100 conformations, with the lowest-energy model estimated to have an inhibition constant Ki of 0.69 μΜ. The next two distinct clusters are equally potent (2.6 and 3.0 μΜ), whereas the last two are quite lowpopulated. Out of the top three clusters, the two most populated (cluster #1 and #3, Table S3 ) exhibit non-overlapping conformations of gemfibrozil that mimic the x-ray structure of cinaciguat. In particular, the carboxylate group of gemfibrozil is predicted to interact with the YxSxR motif residues that dock the heme's propionate groups, in a similar configuration as displayed by cinaciguat (8) . Therefore, our docking results suggest that two gemfibrozil molecules could fit into the heme-binding cavity (Fig. S3 ), mimicking the interaction of cinaciguat that displaces the prosthetic group. The results are ranked by the lowest free energy of binding ΔG for each conformational cluster, which is used for calculation of the estimated inhibition constant K i . The atomic root-meansquare deviation (RMSD) from the crystallographic structure of the ligand (reference) is also given. 
Supplemental

C.
Supplemental Figure S2 . Quality assessment results for the model of hHNOX (A) and the energy-minimized model of hHNOX-cinaciguat complex (B). The Ramachandran plots on the left-side panels and the assessment reports on the right-side panels were calculated using the Structural Analysis and Verification Server version 3 (http://nihserver.mbi.ucla.edu/SAVES_3/). The overall quality of the energy-minimized hHNOX model (B) is considerably higher with respect to the initial hHNOX model (A), albeit the PROCHECK report (error #3) that identified two additional leucine residues in unfavorable side-chain conformations.
